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(57)Abstract: 

PROBLEM TO BE SOLVED: To improve turbine-stage 
efficiency by circumferentially disposing a plurality of 
nozzles in an annular passage formed between inner and 
outer rings of a nozzle diaphragm such that the nozzles 
are tilted in the circumferential direction of the turbine, 
and specifying an axial distance from the end of the 
trailing blade-edge of the nozzle, i.e., the end at which 
the trailing blade- edge of the nozzle forms an acute 
angle, to the downstream end of a wall. 
SOLUTION: In an annular passage defined between an 
annular inner ring 21 R and an annular outer ring 21 T of a 
nozzle diaphragm, a plurality of nozzles 1 0 are 
successively disposed in the circumferential direction. 
Rotor blades 41 are disposed downstream of the nozzles 
10, thereby forming an axial-flow turbine. A trailing 
blade-edge 12 of each nozzle 10 is circumferentially 
tilted to form an acute angle 0R with a tangent line 23R 
of an inner peripheral wall 20R at an inner end 12R of 
the trailing blade-edge 12. An axial distance LR from the 
inner end 12R of the trailing blade-edge 12 to a downstream end 22R of the inner peripheral 
wall 20R is larger than an axial distance LT from an outer end 12T of the trailing blade-edge 12 
to a downstream end 22T of an outer peripheral wall. Thus, a fast flow can be retained, whereby 
turbine-stage loss is reduced. 
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ftffi 2 0 0 0- 1 03 (P -2 000— 1 79303 A) 



1g»^y X/u^J^jSjtclEKU zoy X/uoy X/u|| 
mliey X/uX^»«B*^|gBTSfESS-C^)tt*r&l8gPBI 

driven rtjas. *WB«i L-cjKsKSixsssttiitert^ 
— ##8WI t ft 5 J: 5 diKriey X/u&SMfciii»rt<a«;fr 

n&l] 

0.03(90 -(9) < L/S < {0.03(90-0) + 0.5} 

«&coy X/u«:«*r&llwlEKL, ffiiCtJ^tyX 
£ fc-^Sft^Srft-r j: o (cffltey X/u«:«ittiiKrt<o 

§s«c*36t5, miayx/ua««*»ibKanTSt«*-c^*fc 

y X/UKyiJ<Z>xa- h.g££S£ Lfct#, 
[SC2] 

0.04(90 -a) <L!S< {0.04(90- a) + 0j} 

o#mt^~ t'vy X/L-Sr«Bx./tttac^ — tr^ B 

[0 0 0 1] 

<d ffii Jb £ m o $*Sfc * - tr v y X/u*s <fc tfttfiK * — >- 

[0 0 0 2] 



#lffi^e>ft-5o 
[0 0 0 3] f£tfjSE#£y X/u^t/Sjg^riiig^ii-aB^ 

[0 0 0 4] 7 X/uMfi^^-try^i^wi^^ 
fcllSflSitfctiKgoy X/ut^o^ 1 or\ BM 
ft^y X/u^J^^^fg^^-fr/bt^^: U — >S X/K 

y x/u*jfctt'<fry X/uftifti^t/, mi 6*sj;tfi2i 

7C/Tn54Mtiot^ao H.16l«OW«:/T 

Lfcig-c\ y X/u*wi*r^T«3&»b*fct>o-efca 0 n 

16(a)l:/TU:, P^/^^20R4:^S20TCOr H 1tClEiS:$ 

nfcy x/notoaiffi(w*5rtjai820Ri:ja#i e R £fti-£ 5 
— ^y x/Ka)r*f±, »»i2«:aEa-t-s 

«20Rf+5fi^SIUxS:JDiaBESIE-r6i: t>K«ffi#JWl«: 
<KX**>Z> 0 Sf:il6(b)(t y X/uio<£>Hfi©fti|ris*Wg 

fiS20Ttlft« e T *ft+j: 9(w««s-fr^y-->y X/u* 
t^l, ai»i2S:aa^s8Kn*^««20T««c»»*ia: 

a o ^Cil6(c)lt /X/no«rlHaa««r£bUfta 

f^fl^W^^'^v Ky-yy x/u^l, yx 

/u»a»l2S:8Kffii-5iSEnS:, rtJ5S20Rft"l«t ^/aiS20T 

[0 0 0 5] ir-, ^n^irfWHc^ — tfv$**r^tf© 
(l^T, -^^Fffit^-rS) (C*5V^-cyX/uSrtt*|6i(-« 
»S-fr^t^Sr^=^a — y X/uiis^-Msg , ^n^co 
WtHl 7(1^-T 3 Hi 7(a)(i, ^it20R<b^ig20 
TPnK-Idl^^n/z y X/HOCOy XyuKtt»12^rtHiS20R 

L. a»l2SrStffl^5an*:rt«H20R«Hr»!lhSitrt 
J^il20Rf1-ia^«ix^DiI^^6^ffl*r^of-46, 
«§820RiS«^-»:gK*LilifeS:(S«i-5a*S:fiFO 0 S 
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2 0 0 0- 1 7 »|0 3 (P 2000-179303 A) 



fti£Ofltix«:aiaaES|i-St^ffl«:»ofc*!>, #MBB20T 
[0 0 0 6] EUiRWLfcJ: 5*, y->/X;K = >- 

[0 0 0 7] 

TlftP^i-^ 0 Bl8(a)lt Ell6(a){OTty-yyX 

y X/w± y X/u*v r ^ 7 a (ft2iR*5 i tm$&2 it 
<o«*OiMB«fBnc«»i-«B. i-ft*?*>rt««20R*5J; 
tWJII»OT*cJ:9»i«SJx«»^»ort»«c:, «ft 

fcft*4i35«E«Six-Cir^4. tit, /X/no(i, rtffl 
B20R«C:iS^T . y X/uK»»i2«:SEttii-5SEflc«wffi 
aS^filA»58t*t2R«r(**L. SE^Srrt«fia20RS9t^ 

*3t^-C8lltt8Ea8 rt, #WWfiifi20R. 20TriSiISE 
L T#SE-r 5 £*S^«> 6 Ofi— 83:<75 y X/u t mffiX'tb % 

a** ^ «b(w l; — >y X/u-cii, B®U[6ia»3 8R;ft,2Rj&s± 
8ltKrtic«»i-*rtffliB20R(otskB^aK-cfc9, yx 
TffiiS^n-C^a :i^y-y/ X/uoD«S§g£#&J$£-t£ 
y X/u-CilH 1 8 (a) Oct 5U««12RTSE*»e>rtH«T 

SE5»22RS-e<DW*ifiiEp[i^S[i^»*^^v\ rco^ 

fi\ 8Knttrt«BT««»22RU*Jl*-C feifc'BBUrnia* 
RcoHTSIEU-c ii88^UfSi^» 9 »it5Ra«*£ Ltai: 

o^ffli820TlMr*«iSEix«i2Tco J: 9 (-Hftii—oo^ilj^/«c 



£«K±lc«^i:ra«ifc«S«ajfeo*iai«rffl< 0 
[0 0 0 8] Z<D&m&m 1 6 (WU^Lfcfc it/X 

20T±(lfeif^-Cfc|iI«-efc9, Ell 8 (bXw^-TJ: 
H(O»»i2TT8E«C^v^r^jgiS20T^S**i-r5»'&l± 
8e*4rKffiU»»i-*«n2TOf^ffljr J: 0 *WBBT8tt« 
22TT««wraK«^^»»rsaEix5Tds±i:, gff 

[0 0 0 9] £ EH 6 (c)fc*Lfc, /X/H04: 
jgfflijicribf;: 4 5 «fc 9 {c/l^r^i jc» * $ =» w< > K 

y — ^y x/u-cfi, Hi 8 (c)(c^-r«t 9tc, rt;sB20R 

t^HiS20TO^*{C*5V^-ClSffiJC»ft-rSSfQn2R, 2T 
[0 0 1 0] ifcgl 7 (a){C^Lf::£ yX/Ug 

**i2trt»«is«ift**i-^^a-yx/u-cbrtffli8 

22ROS £ sO«5FaWft»*«ctt % L-CigQiaii^»j 
i"5an2R^rt«iaTi««822R^iffTS£«w*5V^Tt>^S 

^fflK22T^«r?*»^^tt^JB«ft5S-C«Elf»^« 

[00 11] iBlttfcsancj; 9 , !Hl 7(b)coi 

[0012] ^_b^L^t**o#zS^-tr> 

[0013], 

*X 2U8ett<o*W{c*j^T«i. fStftcoyX 

Bi: t t-*«i:45J:?(:yX/u 

ft £ ft ZWtZiS it 5 y Xyu*a»4»*» e,BBTStt» s r- 

ffi <t ss t ^iftft *rtti-«t?± 1: a , ^ - tr^*.c*«i 

t^y X/uSr«Bt-f6 * i ?)?-C# 5 Q 
[0 0 14] fS*JS3^f£stt{c3SWUisi^-C(i. f*#co 
y X/u^T7 9Art(fti:5MftSr*ix^ixrt«B. 
B<h L-cjK/S*n5«4ftiis&rtiiaa^y X/u^/^^r^i 

!:BfiL, ^-^FraJttCio^T y X;uR8»t WiJErtJaB 
*fctt^HBW>*< i: b-^Sifl*^-t-<t 9l:/X 
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Lfcwi:*****: Lfc. J: D . ^S(c*jv> 

-C / X/Ug £ * - fcf ^(DUJjft ^ J±» ft $ -frfc 

[0015] 

y x/ucom i (oni&mmzm i^@5 km 
tr^o«ffffiia-e*)6o **K6»HB«-«aw«^ — 

X/u^-f 777 Art(|21Ria J:^tt21T(^aEftc^iiK» 
Idtlfcf-TSE, ^ftfr^rtJSSS20Rio«fcUWgig20T(C 
J;0«ric$tt6Hlttii»orttt«c, tt«tf>yX/HO*ffl 

Six. r <£>Sj»4i fi y X/noosyij £ * — tr 
SrJgricU yX/u*^i«5£^iSU4-r5SIE»:^^^/u^-- 
^SitriHlfcLm^^^^-r^o H2fiElil5*&<ayX 

RaHa^fefSK-rsaw-tf/xyuRsift^^H^ffiju 

o«*23R£Oft-raa s «Wi 0 R £ft5 £ 9!:M$iit 
l^o El 3 l±y X/H0^»?»J€:rtfflig20R±-Cja*fSl{w 

[0 0 16] rtJ3i820R(CioJt-5/X/uS^»rt 

JSffii2R^brtJSi8Ta3a22RS-ecc)tt^rS]8EfBtL R 4:. ^ 
JSJt^iotfS / X/uR*|ft^«aai2T*»fe^«HTSIEiBI22T 

[0017] * Lt, ZrT'fl, i2CO/X/H0<7)^ 

izjotts y x^WfcWmt , y x/ua&8:rt^a8i2R(i 

5 rti^H20R<^^23R^ fr-f ft «rl**|fil*» 6 JL/^ft 

hft£SrS R , rtH^y X/u»tt|»aai2R^e>HffiTSIE«2 
2R*^Otti;frftEBi£:L R i Lfci#, 
[0018] 
[ft3] 

0.03(90- 0*) <L R IS h < {0.03(90-<9*) + 0.5} 
&ffiti1rt><Dt Lfc 0 

[0 0 19] «TI-to*»*5j:tff^ffl«:tt?B-*-6. * 
Bmco/ X/Wi_kfe<5DJ; XyuR»ai2^rt«SB20 
Rffl(wfct>-crtiaiS20R<to<ci-fl^saft 8 S !:^5J: 9 

fsiic^:# tta«*»«:»o-cttta+« y xyu««aai2 

fi-iSJ'fe^-Cli, rtWIS20RfflilcoSEft:{ifi4 i S*'fSlrtrfiI 



*»&rt»I820Rffl«c»ix^»ft-*-S. 4feJc«LfcJ: 9 Id 
121 1 8 (a) ot££co y X/u-m, y X/u||^^rt^^i2R 
OTSE(cffiKSlx5rtJa§S20R<oSSdsSj&»<, SEti^ 

a»rtfflMi2R(OT*(w+»/j:«Sortffl«20RiftSffiE$ 
nT^5/t^il^^4 3 *^9^^rt/i|g20R--I^7ii^^ 
*L2RS:rt«i820R^«fiFL, SEfltfSffl K^gEaBi" 6 ^ 
tSrWlhi-Swt^-CtSo ffcfrO, *Wlfg20 

T«K*5V *Ttt\ y X/uKf£»i2;&SttJHiM0T£i&ft£ft 

^20T(cr&i^^ 5 86ftf«S£-t*:1\ ffio-cS£lx^aS20T 
{mkimw- a * t ttfcv ^jafi20T«^i3i>T y x 

*««2otom s *^£m*jwb^#** 

btzbLm&:&mi}U£'&Z><DX\ ^SS20Tlirtjg«20R 

[0 0 2 0] 0 4(1, y X/HO^F^i^iCioV^T, yX/U 
»«i»12t yX/UK«i»rtfflfi»12R{Z*5«t5rt«S20R<75 
»*fc23R*Sfti-ft 0 R fc , y X/UKS»rtiS«8l2RTaC35^ 
fertaaTSK^RtcSSBffiOtt^fSifiSLBSrffftS 

tm^m^ x <o mm t><o-c % wtttttXLi & y x/wo 

COKJIJCO^a— hOft$S R <Z>JfcL R /S R <Offi, *&l&f2l£i& 

e (c*5^-ca*^*/j^ £ ft *L R /s R as#ffi-r a w <h 
as ±<om^m *>w < ft «j a* «:*t*D s -it 5 ^ -c*> ^ 0 

*fcy XyurtH«UJ3«tS«l»trt««oft«0 B 3iS/h 
rt««iW(ifS]A» 9 ffiiX2R75?^ < ft «9 . y X/u«»SrSEttI 

at>rt)aii20R«i(wf^*oiSff^»*fip*>86Jt5fc«), 

tR^feSr^ft < -r6(r(irt/^H20R?r#^fS](w J: «9 ft < S 
# {cafteSrflr/J^ fcfi-tixMH! u — cyui:-r^L R /S R 

[0 0 2 1 ] 
[^4] 

0.03(90-^) < X,/^ < {0.03(90- ^) + 0j{ 

£ft£o 

[0022] *»«oSSB«-*5^r»i, fltix^ia«U» 
ftt-5rt«B20RJCOl^-C-tOft»T8E^ftS* s ±a:«: 
85/!: L , ft^o^^o^/^H20Too^ $ (lf^l/^lg20Rcog $ J: 
«9M<ft5cfc9UW/Si-^ - tCiD, iiBB**W9 
*^rtJSIS20RWI^rt^ffia2R(rfiHt"5ffl3feS:(Si« 
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#12 0 0 0- 1 7^03 (P 2 0 0 0-1 7 9 3 0 3A) 



[0023] &{c x *&m<Dm2<D&m<o]&m^\,>x 

H6^bia8Srffl^-CBiWi"5 0 ±f£0 1 3 t m 

H-cfcD. H8ttyx/no<os?ijS:^fflig20Tffi±-e/g 
*fS](cJgB8LfcEI*CS>^o 
[0 0 2 4] *«W^»20||liS^flg(^l^-Cfi, y 

lfi]{Cffi»S:=firL. ^JS^S»«8l2TUi3V^-C^jaSg20Tco 
«»23TfcO*i-***ilW* 8 T i:*5J: ^i:M§ntv> 

[0 0 2 5] Sfc, yX/U*«»^JB«12M»&^JBI| 
TS£*22T^-C^)fa^fa]SEBtL T «r, y X/u»«»rtfl«i 
2R*»6rtJB*T*«22R*W(**rtlE«L 1 J:9 fe** 

[0 0 2 6] ^:LT, rw-Cfi, 0 7 ^y X/UlOOftH 

Visits y X/u«M»i2t , y X/u««»^««6i2T«r 

*5«* -5 ^««20TO»»23TdS*-r^ JLfcA 

£0 T (° ) , ^MK±t^(t«yX/uioox^^a 
-h*:£S:S T% yX/u»»|k^HjjBl2T*»P>^««T8E 
«22T*T-tf)«i;frfai®«£L T £ Lfc&ft, 

[0 0 2 7] 

[ft 5] 

0.03(90-^) < ir/5 r < {0.03(90 -^ r ) + 05} 

iifctfcwi: Lfc. 

[0028] arcs 2 <Dnm<owm<Dftm zt&w-t 
*foi^nfii#oaEn2T3fts«*L, *m»«^tsEn«r#«i 

fcv>rti > y X/uK®»^ja«Si2T<OTSE(c:+55-*fiS 
co^|g20T^5gl2:§^ri^f-^, ilKffi***!) 
<b*WiJI820T{::iairi> 9 fiE4x2T«r^.jg|g20T^KfiF U SK»: 

fc, ffi^-co, rtraiS20RlcioV^-c«iaEix^rtSig20Rfti»c 
»»-r5wfcfi/j:^fc«>, yX/u«a*rt«ai2ROT 

*C0"C\ rt^if20R{i^^8g20TJ: o i)fip;t^»S L 

[0029] $5b(*. Jfe(c*L/iH4*jJ:t/ia5Ji, y 
X/K75rtj5ig20R(xigfflL3t»^<i: L-CBHflLfcsfts, * 

20Tlcoi ^tt)Sfflt*#Oo Lf-T^o-r. L T /S T £_h5£co 
®llui-sr.<tr% ag«*c *K«-c#5 0 z<nxo 



SIS20T{M{Cl6j^9S£iX2T^gH-ra«*?r<S«L, $ 
rtJBI820RflJOSft#/iOJ5a{cJ:-5aifet(B:«-r 

[0 0 3 0] MZ. **WC0»3O|M£Offl?l!8&ia9*5 

BH-CfcO, Hi Of±09ieffi<£>y XyufeTStflK^fe* 
fda-e$>5 0 ft*5, 0l7)><b0 8 £PWttO«/fi(Co^ 
Tf±ra— of?*£f+U »a4KK#i*ft-r5. HI l 0 

MiffiltwdbJctts «fc iizmjjfaizm&Zit. y x/nooy 

XyuSatftrtWiffi^RiJiVy XyU»^tft^«iBl2TOW 
^(CioV>ry X/UXttfftl20«|ftl3R % 13Ttrtjaa*5«t 
tf*MK20R, 20TOg«23R, 23T£ 4"T^ 0 R , 0 T ^^: 

y x/u»g»rtja«»i3 ,tawsaBi2R. ma^rtaigis 

J:WWSgTSE3822R. 22T^r^tt^[^g§g|L R , 

£>5 0 -rftfr^ rtj5l820Riwc*jv^"Cii, yx/ugg 

*12O«*13Rfcrt«ie20RO«j6.23R*sft-rASrtt*|fil 
a><bJI,7t;ft,g£ 0 R , y XyH0C0^i|(D^^^20R_b(Cio 

{t5^a~ h*££s R , y X/uKs»rt^«si2R^e>'rt 

^ISTSE«822R*-e^*ft*fSiE«IS:L R< b Lfcirt* 
[0 0 3 1] 
[ft6] 

0.03(90-0,) <L R IS R < {0.03(90- ^) + 0^} 

T^f^d. y X/u»gi|ftl2OgE«13T<t:^ig20Ta)» 
»23T^4-Tft Srtt*fS]^^a^S«r 0 T , y X/HOCD 
■J>]^JiUB20T±JC*Stt*^n— hg££S T , y X/U 
*a»^ffl«12M»e>^fflHTfiE«B22T4-C(Ott*l6]ffiK 

[0 0 3 2] 
[ft 7] 

0.03(90- 0 r ) < LrtS T < {0.03(90 - 0 r ) + 0.5} 

4:4SJ:5i:««t5. 

[0 0 3 3] «TU*WS^»l*«w*«t6f^ffl«:BHfl-*- 
6 0 Wft Ltzs X/noo>JBtt(wJ: 9 , SEWttyX/uRft 
»12fl-iBlw*5^-C, rtHB20R«t?*ffi*|filrtrSi#, fl* 

^6l8®^l6)^^aElX2R,2T^|g^-i-5 0 r 0Ofi£tt{C«t 

i:a 0 z<r>t £ftmmoRMte£if*ifflm2om\<D*:ti^ 

tUl&^X. yX/u»a«ftja«B*5j:V^Hi!8i2R i 12T 
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03 (P2 0 00-1 7 9 3 0 3A) 



%)&*fa±X$Zo 

[0034] *&*A(Dm4v>mi&(Dxmt l-c, 

^{co^tieii i &m\<^xm.w-t6o mifr^m 
i o^xtm^mz^^xam-^^HL. 
w&^m-tZo Mi i dio^-c, yX/no£> yx/ug 

m^/^^12TOtt^flZE^y X/U^j^|^^^12R x 

R±<oy x/uRa»rtjaiigi2R*»e>rtjai8TSiEas22R*-e 

20R^^-T J F z F®±O^Jg^a R (° ) , yX/HO^MJiJ 
OF^i^ORiiUifctfS^a — hft££:S R , F^/^|g20R-C 
^y X/u^^^^l2R75^rt^iIT^22R^$4^^1 
K8i£L R <£: L7t<!:#, L r /S r cqM£t. 
[0 0 3 5] 

0M(9O-a R ) < L X /S R < {0.04(90- a*) + 05} 

[0036] uTizzcDftm&mw-tZo *nm<Dxm 

e>rtffl!820R— ffil75^SEH2R75S«feL, f*J/S]ig20R^ t SE 
rtJa«12R*^rt«iS20ReOrtj5igTffia822R*-CCOW* 

Scott** h L^^^ii^0^i±>5o feoT, /X/u 

R»»rta*i2RA»&rtfliaT«*22R*^o»fc^ifi]gg« 
L R i- y X/urtjg§g20R(cioi y X/uR*»i2^rt 
»iS20Ritti-^ffirtft«a R (zisi:'c*aaiffl3i5*) 

[0 0 3 7] -eoB§&£r##>£f-*!>, f*J/UI£20R|- :fc>^ 

ry xyu»aart««i2R«z*>it5 y x^M'&mitft 

«B20R34«fti-^ffirt«>**o t i: y X/uK«»i2T« 
OrtH!S20RWtt*^S*L R S:ffifkSlt^»^©:fSta 
*CSr«SfL, rcoSSSriai 3 {*^i" 0 f^(*]T\ ISM 



l r /s b . c* ^9>-*tt*flEo B -e*> 

S 0 PHa±9, €-o R «riD^-ca^S/h«i:^5LR/S 8 ^ 
*#e>ft£ 0 a,tf«ft:Lfci#U«ifc«:*/h 
* fcfi^ixfcfft L S 1 -T 5 L R /S R co^ffl L 

[0 0 3 8] 
[&9] 

0.04(90 -cr,) < Z,/^ < {0.04(90- a,) + 05} 

[0 0 3 9] rtJae20R«C*JV^rttl*ffi]fiSL R S:w^ffi 

Rft«l*5l >T y X/U»S&tRl2TSEOrtjfflfi20RCOft § L R 2r 
S®35fflt-«j£LT^<5*:tf>, a*, rtSS820R<^fiS 

[0 0 4 0] ^{w^5<^HJ£^flg{CO^-C, §12?: 
ov*rttH-CT-&«rf*L, BMi*RW . *H 

mmzoifrtz-t^mftaiftm. a jtmn izttzx? icm 
j&\^tzx*~—s xMzmmi*tzt><Dxtbz> 0 /x/ug 
&mi2tftmmmoTfrtt*^m±<Dftm&* J . yx 

/HOCO^^ijc0^miI20T±{C jo tt ^^S T , 
y X/u*f|*^««12T**&^«ilT8IE*22T*-e<0^-« 
H20T<Ott^fS]S§«l«:L T <t Lfci: tt;frfa!£SiL T £ * 
n — hg£S T £<OfctL T /S T £. 

[0 0 4 1 ] 

[©C10] 

0.04(90 -a r ) <Lr/S r < {0.04(90 - a r ) + 0.5} 
C0mm^ffifcLT-h<VX'Zb% o 

[0042] ^T^^m^m.m-r^o *nm<Dwm 
fiy x/una»^««i2T«ci3i^-c y x/u»«i»i2asfl. 

ctO, ^Jllg20T(R>jr^S^^#<50ffiix2T^i 
L. *Hfi20T-*i:Stft*:fF LfrHtaf^ffl^±-f 5, - 
^ch: # y X/ufg^ooy X/u^S^/^5gi2TOTSL;-^ 

»l8T«»22T*^a»*lxa»HI820T(O»li*|^E«L T 
iSfi^fc, ^«H20T5ft«<OSEix*saB^{w}¥ LWSlx 

c ^«H20T3d«^inajtuftt^. ig®ia»/B<oit* 

«:t>/ibL«ife«:»*D*-a:6o '^ot, y X/u»»»n 
jg»i2T<^Tffi^^^iSISTiffi»22T*r-(^iai*-|6i!i§HlL T 
{wtt, y X/up^iSj{ijoV^Tfg|f^rt/^g> ft-r^^F©^ 
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^^xmm^tzh<r>xz>itzfr. ftmmic&\,^xi>mm 

te\t^XbL T /S J Z±.T£<Dm®^'tZ>ZtX\ ^ft^C 
[0 0 4 3] got, *mM<DJ&m<F>& olZffif&^fz/ 

x/Mcjzfttf. ftmmomttc&\,^x'&mTv$L<ommg: 
ztfmmxtefr^tzz tizx v &±^x\,^tzm&&{&& 

[0 0 4 4] S6<0H»gO^fiitwOV^, Ull 5£r/f^ 
rl^P^1-^o fc*>\ Hlri>^Hl 4£T-£P!^gI${;:o^ 

ffljffitt, y X/wo^|»*ifi]{:»ftLfc^^a-yX/n: 

3R, 13Tri*F^ *WflIS20R, 20T£ fc-^*FBrt*>**« 
12R, 12T^*(brt«*5«fcO c ^iai8TSE«822R, 22T£ T-CQ$flj 

[0 0 4 5] 
[ftl 1] 

0.04(90 -a) < i/5< {0.04(90 0.5} 
[0 0 4 6] rojUS<0JKU8lw*5^^"Ctt. rtSttlisJitf 

tto»tttW«(cy X/u»a*i2^TiK«riERSn5« 

fig-CJi, y X/L,Kg»i2OTSe(wjSa9:*tt5rt^raig20 
R> 20TCOg$$rZCO®[a{C-r^r tX\ ^^4Lt^ 

[0 0 4 7] 

fcafci^-irw X/u^BBt«*rfii*L< fcM^Ert 
ir-C, * - t':^f£?gffiffc*r(g:® U i: o T ^ - f">co 



[mi] **w<&*i^»ft*tefc*r. wac^-t*:/ 

ffiUSElo 

[113] ttiS^-tr^yX/u^. rtH»c«o-c^PffiJR 
§BL*i«E&&Ho 
[04] ^-tr^oa«aifeoK{bS:#«fUfcfe*«:* 

Ho 

[HI 6] *38MOJB2 0Hjjfi»<lift^r, 
/ X/uSr^tf^-tr^aJSoiKBia. 

[87] tME^-tr^yx/u*, n*«iT*«*»&Jifc 

[18] M^-tfy/X/^, *Ml»£»oT3PB5S 
Bf!L*:«E»&Ho 

y X/uSr^tf ^ — tfvS«<OWrffi|glo 
[Hi o] teSS* — trvy X/ufc, tt^TSW^i 

[Hi l] *«WO»4<^jtJ6««S:*-t-, ttffic^-tf 
v y X/u£r&fr * — t'^l3:?&(7)l£r@Ho 

[Hi 2] *¥£w<7>m5<vmmmn&7jki-. 

[Hi 3] ^-hr^ojft*«jfe^RftfeWWLfc»** 

[114] y X/uK«»T«o«<30*a«BHS:7nL^:4* 
f±Ho 

[Hi 5] *:*^<?5»6^IIJi£Jg^«:^1-, WSE^-t:' 
yyX/u^o^-t'y^^ia. 
[Hi 6] ffcSwftWK* — e^y X/ufc*fc*|p]TSEa»& 

[Hi 7] t£3fctf>£^*- t'>y X/uSr^tr^ — tryg 

[Hi 8] ^^co^jTft^-t'vy X/u«:*tr* — tr^S 
P£c0i#r®H o 

1— «8tt 

2r- • • rt/^ En i c^sb-r 5 S£n 
2T-*K«§8«(^#«i-*-4an 
io— y X/u« 
n-y X/ujSBJi^ 
12- -y x>\sWfc%% 
12R--V X/uR»|*rtJWB 

i2T -/xynauwa 

20R--f*iJ^ig 
20T- 

21R-yX/l/^777Af^i 
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21T ••• / X/uy^ 777 ^*t*f& 

22T-*W§I8T5££8 

23T-*W^lgtf>«i§6 



a T . • ■ y x/isw&m t ftmmco ft-*-* 
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